One of the major social and economic problems in Korea in recent years has been and is the sustained housing price spiral, especially since 2000. In Seoul, the ratio of housing price to household annual income is about 10 times. This is three or four times higher than the corresponding ratios in advanced countries. To make the matter worse, the housing price continues to rise rapidly; in large cities including Seoul; it has been increasing by more twenty per cent per year lately. The excessively high housing price means worsening housing affordability, higher wage rate and worker's weakening desire to work. It is a common belief in Korea that the chief reason for such a high housing price is speculation and the government has applied a series of anti-speculative measures including major increase in capital gains tax and property tax. However, these measures have not produced the expected results. Another controversial issue has been the presence of bubbles in housing price and its impact on the economy. It goes without saying that the bubble is caused by speculative activities.
Introduction
One of the grave social and economic problems in Korea in recent years has been the never-ending housing price spiral. Since 2000, housing price in Seoul, Daijon and other large cities has increased by over twenty percent. The continuous increase in housing price means worsening affordability for a great number of households for decent housing, worker's demand for higher wage, loss of competitiveness of business and even the weakening desire to work. One of the methods of measuring the seriousness of housing price is the ratio of housing price to household's annual income (PIR). The PIR for the country as a whole is about six times, while it is about ten times in Seoul as against about three or four times in advanced countries. Under theses circumstances, it is quite normal to be very much concerned about the reasons for the housing price hike.
A great number of people including academics, civil servants, politicians and people on the street believe that the fundamental reason for the price hike is housing speculation. The government has, therefore, applied a long series of anti-speculation measures consisting of the prohibition of the sales of housing pre-sale contract, upward adjustment of property tax, and especially drastic increase in capital gains tax. Unfortunately, these measures have not resulted in expected housing price stability partly because of wrong timing and partly because of low price elasticity of housing demand. Housing demand price elasticity being low, a good part of the increase in the capital tax has led to further rise in housing price This study has two objectives. The first objective is to verify if housing speculation is in fact a reason for the housing price crisis and, if so, by how much. To estimate the relative importance of speculation in the determination of housing price, we have devised a simple method of decomposing the explained value of the dependent variable. This method shows the percentage contribution of each independent variable to the determination of the dependent variable. The other objective is to verify the existence of "bubble" in the housing price caused by housing speculation. The question of the presence of bubble has provoked much controversy in Korea, for in case of its bust the economy may result in a serious economic slowdown as it happened in Japan in the 90s. This paper has three sections. In the first section, the role of housing speculation in the determination of housing price is estimated through an ordinary regression analysis, while in the second, the percentage share of bubble in housing price is estimated through three different methods. The conclusion and policy implications of the findings are summarized in the third section.
Speculation and Housing Price

Literature Survey
Generally there exist three approaches that have been extensively used to define and determine real estate prices: hedonic price approach, real estate forecasting modeling approach and traditional regression analysis approach.
Hedonic price model has been widely used as it measures the importance of the value that the market places on the individual attributes of a housing unit. It views housing as a heterogeneous bundle of attributes that actually make up the services of a housing unit. The model can be easily specified; the hedonic price function is estimated by regressing either rent or housing price as dependent variable on the characteristics of a housing unit as independent variables. The partial derivatives of these functions with respect to a characteristic are the hedonic prices. They are used in many ways; developing an index to compare the cost of housing in different cities, real estate assessment, and consumer demand.
There have been many hedonic regression studies done in Korea from as early as 1979 (Lim Gill et al) and 1981 (Kim J) . The early works primarily focused on estimating the demand parameters, the price elasticity in particular, using hedonic price index. More recently an extensive hedonic studies were performed by Chung and Kang (2001) . This study defines a housing unit as a bundle of three sets of characteristics, including housing characteristics, spatial characteristics and environmental characteristics. The first one comprises the size, story, construction year; the second comprises quality of education, distance to the urban center, access to subway stations, and residential location. The third represents the view only.
The models seem to behave properly; they are well fit as their coefficients From the study results one can make a few conclusions. First of all the factors that influence the housing price most are residential location, distance to the city center and number of stories. Secondly, the quality of education is certainly significant, but not so much in monetary terms. For example, the quality of education was worth only 5.52 million won while the size, residential location and access to subway station were worth 30.33 million won, 152.2 million won and 17.42 million won, respectively. Consequently the argument that good quality of education is the key factor for rapid rise in home price in Gangnam area is not very convincing. In other words, the importance of education seems to be exaggerated as a primary cause for the price hike.
The second approach is that of forecasting model. A number of attempts have been made to forecast real estate prices in recent years. They use time series analysis, more specifically either VAR model or traditional ARIMA model, which basically assumes that the future variation in real estate price depends largely on the past price behavior in the market. Accordingly the dependent variable in ARIMA models is the current real estate price and the explanatory variables are the past prices.
The advantage of using ARIMA model is that it is more likely to correctly predict the short-term future price, but the disadvantage is that one can not add any independent variables other than the dependent variable's lagged values.
Thus, the model has only limited uses in analyzing real estate market behavior and policy. Vector Auto-Regression (VAR) model has emerged as a good substitute to avoid this problem. The model has been widely appraised as it combines ARIMA with traditional structural equation model. But it also has some defects because it assumes that all the variables are endogenous and each of them varies not only with its own time lag, but those of other variables.
Accordingly, the more time-lag variables one may have, the more likely one may lose the degree of freedom. This may cause some difficulty when one tests the model's reliability.
Equally important is the model's assumption that all the variables should be stationary, which must be met to guarantee correct forecasting. It takes differencing procedure when a certain variable is found to be non-stationary through unit root test. In doing so one loses some valuable information from the level data. The other disadvantage of VAR model when one uses it for real estate market analysis is that it can't take so many variables all at once. Thus it seems to be inadequate tool for analyzing real estate market behavior and particularly, the effects of real estate policy on the market.
There are many time series analyses undertaken for Korean housing market.
For example, ARIMA model was developed for a short term forecasting of housing price and also a number of VAR models have been tested for the purpose of real estate market forecasting since early 1990's. (Suh S.H, 1993; Kang W.C and Kim B.S, 1997; and Kim K.S and Suh S.H 1999 Another study by Kim K.S et al (2003) analyzed a set of determinants which explain spatial differences in housing price. They used traditional regression model. In the study, the housing price in time t is hypothesized to be a logarithmic function of chonsei price, total money flow, and rate of change in lagged price. The model turned out to be as predicted; housing price increases with chonsei price, increase in money flow. An interesting point is that the lagged price of housing is considered as reflecting the expected capital gain. In -8 -other words the variable represents speculative motivation. Note that this variable has the largest t-value among the explanatory variables, implying that people still purchase homes for speculative purpose in mind.
The other point to note from the study result is the direction of the stock price index. It has an inverse relationship with housing price; investment funds move from housing to stock market when stock price rises, resulting in a decrease in housing demand and price.
Model for Housing Speculation
This study also opts for a traditional regression model for a few reasons.
One is the possible loss of valuable information by using such traditional time series analysis as ARIMA and VAR models. As pointed out above the time series model assumes stationarity condition, and to satisfy such a condition one has to go through differencing procedure. In this process one loses a lot of information. Secondly, one can't incorporate into ARIMA and VAR models a large number of market and policy variables which may better explain changes in real estate prices.
The model for this study is based on both theories of excess demand and cost push in real estate market. Figure 1 . below illustrates the points. Suppose that P 1 is the price of real estate in time t and at this price level the quantity demanded for real estate is OH 2 and the quantity supplied is only OH 1 . Thus, the excess demand is represented as OH 2 -OH 1 = H 1 H 2 . If the market normally behaves, the price will continuously rise until it reaches an equilibrium price of P 2 in time t + 1. Suppose also that the real estate cost increases due to an increase in land price (land as an input for real estate commodity). This will push the supply curve upward from S 1 to S 2 and end up with a new equilibrium price of P 3 . Consequently the real estate price moves from P 1 to P 3 and the difference between P 2 and P 1 results from excess demand and that between P 3 and P 2 , from cost push. Thus, housing price hike is assumed to be caused by both factors of demand pull and cost push simultaneously.
[ Figure 1 ] Mechanism of Housing Price Increase
The model to be estimated is as follows;
Where P t :housing price in time t It is assumed that, in the model, housing demand has two components:
"normal" demand and "speculative" demand. Normal demand is assumed to depend on income and bond yield. As income increases and bond yield falls, the normal consumer would allocate increased income and the proceeds of the sales of bond to buy the house to live in. The normal consumer is a risk averter and would buy the house on the basis of such determinants as income increase and bond yield. On the other hand, the speculative consumer is assumed to be a risk taker and make up his or her decision to buy the house on the basis of such high risk determinant as unknown increase in housing price.
This model is estimated through OLS method and applied to four different spatial units: Korea, Kyunggi province, Seoul and Gangnam district. It is expected that the importance of speculation decreases as one moves from Korea to Gangnam district. As pointed above, Gangnam is known to be experiencing the most active real estate speculation.
The Data and Estimation Results
The 3) The comprehensive index refers to all types of dwellings including apartments, raw houses, single-family dwellings, etc.
measure.
[ Note : * -significant at 10% probability ** -significant at 5% probability *** -significant at 1% probability ( ) : t-value
The regression analysis appears quite reliable. The adjusted coefficient of determination exceeds 90% for all areas studied. The traditional Durbin-Watson test is not applicable here, for one of the independent variables is lagged dependent variable. Further examination for auto-correlation is needed. The variation in GDP has relatively low t-value, although it shows expected positive sign. It is significant at 10% probability level for Korea and Gangnam. For
Kyunggi province and Seoul, it is significant at 20% probability level. This may suggest that GDP is not a good proxy variable for household income or the impact of normal demand on price is rather weak. The bond yield variable shows expected minus sign and is significant for all the areas under study with the exception of Kyunggi province. The combined performance of GDP and bond yield seems to indicate that what determines housing price hike in Korea is not "normal" demand but "speculative" demand. In fact, expected price variable representing "speculative" demand shows an expected sign and has the highest t-value. The housing permit variable representing housing supply shows, as expected, a minus sign and is highly significant. Thus, given housing demand, housing price variation is inversely related to housing supply. Finally, land cost
shows an expected sign and very significant suggesting that it also everts a strong impact on housing price inflation. The first dummy variable representing the anti-speculation measures adopted early 1990 is significant at 10% probability level, while the second dummy variable reflecting these (e.g.:designation of speculative zone) adopted early 2002 is very significant at 1% probability level.
Both variables show a plus sign implying that they failed. If the measures were successful, they should show a negative sign. The performance of the dummy variables seems to indicate that the anti-speculation measures are either ineffective or time consuming to take place.
Decomposition of Estimated Dependence Variable
The share of an independent variable in influencing dependent variable within a certain period of time can be measured with the formula below.
Where Note: The sum of the independent variables' weights cannot be 100 because of the constant.
On the other hand, the rate of increase in home building permit contributes to price stabilization by 38%(Korea), 19%(Kyunggi), 17%(Seoul) and 14%(Gangnam). Land cost also contributes significantly to housing price hike accounting for between 16% to 42%. Interestingly, the percentage share of speculative demand in housing price spiral is very high. The share of expected housing price which represents speculative demand is much more powerful:
107% for Korea, as a whole, 92% for Kyunggi, 97% for Seoul and 94% for
Gangnam area. In order to investigate more precisely the relative weight of speculative demand variable, the share of the speculative demand is divided by that of "normal" demand. The ratio of speculative demand (expected housing price) to normal demand (GDP and bone yield) for Korea is 1.24, but it jumps to 2.6 times for Kyunggi province, 2.85 times for Seoul and 3.91 times for
Gangnam area.
Determinants of Housing Speculation
What are the causes of the housing speculation? There seem to be many reasons why speculation has occurred particularly over the last two years. There are five generally accepted scenarios: low rate of interest on savings; expansion of money supply (or increase in liquidity); availability of home mortgage loan funds; rising demand for housing and demand-supply mismatch; and government measures to revitalize the economy. These factors combined would have drastically increased the expectation for large windfall capital gains from housing investment.
The interest rate on short-term bank deposit fell from 13.3% in 1998 to 4.7% in 2002, and ever since it has gradually dropped down to 3.9% in August 2003. A fall in interest rate has directly affected the real estate market in many ways. It resulted in the reduction of the chonsei 4) value from the standpoint of the landlord, who would then switch to monthly rental, and this would have caused the number of chonsei apartment stock to substantially decrease. And the 4) Chonsei rent is a lump-sum payment paid by the tenant which is returned without interest to the tenant at the end of the lease. Chonsei is at times 70% of the housing prices.
subsequent effect was the rise in chonsei price and more renters would have purchased homes rather than paying high chonsei rent. In fact, the ratio of chonsei over the purchase price rose from 60% in January 2000 to 68% in January 2002.They would have otherwise been renters, had the chonsei price not gone up so high. The whole cycle that started with low rate of interest would eventually be ended up with rise in home purchase demand. Increase in housing demand would obviously push the housing price up.
Secondly, the fall in interest rate would reduce the financial burden of interest payment on the part of the consumers, which would have led to the increase in the demand for home mortgages. More households would have purchased homes through mortgage financing, which would also have pushed the demand for housing and eventually raise the price of housing. In general a fall in interest rate tends to make investors prefer real estate to financial asset because the former yields relatively higher rate of return than the latter. And also theoretically if interest falls, the present value of the future income streams increases. Asset value is computed simply by dividing future income by interest rate. Therefore, if interest rate falls, the real estate value goes up, other things being equal, and again it stimulates speculative housing demand and pushes housing price up.
A substantial increase in money supply is another important factor that would have significantly contributed to housing price spiral. Too much money has been supplied since the financial crisis of 1997-1998 in part to stimulate the depressed economy. Ever since 1999 the rate of increase in M3 has exceeded that of GDP. The international trade surplus has also contributed to the excess supply of liquidity. It amounted to 41.4 billion dollars in 1998 and 44.9 billion dollars in 1999.
Another factor that might have caused the housing price inflation is a record rise in both home mortgage and personal lending. Personal borrowing became easy due to low rate of interest and availability of funds to go around.
Financial institutions carried a sufficiently large amount of liquid funds for lending, but private firms hesitated to borrow money for facility expansion and addition because of uncertainty about the economy. Therefore a huge amount of money have remained "dormant." Meanwhile they concentrated on home mortgage loans as they were considered profitable and relatively risk-free because they were securitized with high priced real estate asset. Besides those who borrowed money were upper-middl eclass households and credit worthy. Finally the government's expansion policy after the financial crisis targeted the housing sector as one that could promote national income and employment, because the multiplier effect of housing investment was estimated to be as high as 1.9. The government relaxed, liberalized or even repealed various measures being largely geared to preventing speculative home purchases and land dealings including repeal of new apartment sale price control system, ease of the regulation on mandatory percentage ratio of supplying small sized apartment units ( for example, from 70% down to 40%), permission of transfer of the apartment pre-sale contract and also relaxation of land use regulations within the green belt area that surrounded large metropolitan areas. Furthermore, various financial and tax incentives were provided for both ordinary investors and developers alike to invest money into housing and land developments. In particular home buyers were given incentives to borrow money for home purchase at subsidized interest rate and also to write off interest payments from income taxes. These highly stimulative policy packages have clearly resulted in housing price inflation.
Housing Price Bubble
Real estate price bubble raised some heated discussion among the academics in the 90's when Japanese economy experienced "bubble to bust" which led the country to financial crisis afterwards. Many scholars and mass communication claimed that the recent housing price escalation taking place in Gangnam area would be a symptom of a price bubble, and warned that if unchecked it would eventually lead to bust and to a serious asset deflation as observed in Japan and
Thailand.
This study is intended to explore and further elaborate on a few
propositions with regard to the subject of real estate price bubble. What is bubble? And if it does exist, how serious is it? Is it serious enough to go bust in a foreseeable future? Are there any policy measures that can prevent the price bubble, or the bust of bubble if bubble really exists? These are some of the questions that this study addresses itself to.
Generally price bubble is defined to be the substantial difference between actual price and theoretical or normal price. No matter how one may define it, bubble is abnormal and irregular price as pointed out by Frankel and Rose (1996) . But the question then is; what is the normal price level? Theoretically normal price is the one that is determined under the normal market conditions; in other words as Garber(1988) there would be no bubble, where the housing market normally behaves.
Estimation Models for Speculation
There are several ways of estimating bubbles. However, the followings are the most often used models applied to real estate price;
-Long-run equilibrium price approach This approach is based on the assumption that deviation from the fundamental market is "abnormal" and bubble. The fundamental market value is the present value of future stream of benefit (income on utility) coming from the dwelling. This approach can be summarized as follows :
: fundamental market value R : income (or utility) stream of real estate i : discount rate
Monthly rent (income) was estimated as follows: chonsei rent is converted into monthly rent by applying 0.9% of interest rate. The discount rate is 1/12 of the annual yield on 3-year corporate bond.
□ Price-Income Ratio (PIR)
Some studies (Flood, Carber, 1980 , Samsung Research Institute, 2003 assume that the "normal" housing price should not exceed excessively the household annual income. To be more precise, the normal housing price should be the average PIR plus one standard deviation. If we assume normal distribution of PIR, the assumed probability range would cover 85% of the PIR sample. This approach can be summarized. The estimates of bubble are summarized in Table 3 , 4 and 5. Table 3 shows the share of bubble estimated according to the long-run equilibrium price approach. It is very high: 36%(Gangbuk), 61%(Seoul) and 71% ( [ Table 3 [ Table 4 The findings related to housing price bubble may be now summarized. First, the magnitude of the bubble varies somewhat depending upon the estimate methods used. The fundamental market value approach appears to yield the largest magnitude of bubble, being followed by the PIR approach and the long-run equilibrium price approach. However, the last approach may be an underestimation of the bubble, because the data used covered all types of dwellings, whereas, in the other two approaches, actual prices of apartments were used. Second, the view that the housing bubble is more than 40% of the housing price and of alarming proportion appears to be a little exaggerated.
Third, of the three most speculative Autonomous Districts in Seoul, it is Songpa-gu which has experienced the largest housing price bubble.
Impact of Bubble on National Economy
Real estate experts, reporters, politicians and even ordinary people are wondering about the possible impact of real estate bubble on the national economy and many are concerned about the possibility of repeating Japanese experiences. It appears that such worries are not well founded. It must be remembered that housing situations in the two countries were very different. For instance, the price bubble in Japan initially started with land and spread throughout the country, but the one that Korea went through recently was limited largely to housing in Gangnam area and Inchon and Daejun to a lesser extent. But similarities exist with respect to financial situation, i.e., the low interest rate and abundance of liquid money, and also the recovery policy that stimulated domestic consumption through extension of personal credit. In both countries the financial institutions "competitively" expanded personal loans, particularly mortgage loans. But it should be noted that the loan to value ratio (LTV) in Japan was as high as 120% on average while that in Korea was only 20 to 40% at the maximum, implying that the Korean financial institutions would be significantly less venerable than the Japanese counterparts even if asset deflation may occur.
What impacts such a price bubble might have on national economy? As emphasized, bubble means abnormal or irregular increase in real estate price.
Bubble has a long history in capitalistic countries and it has affected national economy either in positive or negative way. For instance, the history saw to it that the railroad and canal bubbles in Great Britain during the industrial revolution contributed to the expansion of major transport infrastructure facilities (Kindleberger, 1978) . More recently the price bubble arising from the memory system of computer in the U.S. is known to have revolutionized the computer industry.
Nonetheless, the real estate bubble, particularly the housing price bubble, has bad connotations because it is known that it would do more harms than good to the economy. It causes housing costs to rise, and, in this process, the hardest hit are the poor and salaried workers who live on fixed income. Also hurt are those who save money to purchase a home because there is no way to catch up with the price increase. It is quite clear that housing price bubble is partially, if not totally, correlated with labor disputes, for labor unions claim for a raise of wages and salaries to cover the additional costs of living resulting from high priced housing. In other words housing cost may provoke labor dispute. And such a raise eventually undermines not only the competitiveness of the given industry, but the national competitiveness itself. Even more serious would be the scenario of long lasting economic slump as a result of "bust" and corresponding asset deflation that Japan experienced over the last ten years. The figure below illustrates in a summary form how housing price bubble may affect the national economy. But price bubble is likely to reoccur any time because those factors, as pointed out in the earlier discussion, which might cause the price bubble, remain
unchecked as yet. Besides, the government has announced too many development plans and programs which may ignite another round of real estate bubble sooner or later.
Koreans are very much used to making capital gains through speculative transactions of real estate deals. There underlies a speculative mind among many Koreans, particularly among "the haves." Unless such a mind stops once and for all, there is always a chance for real estate price bubble to reemerge.
Therefore, a monitoring system must be designed whereby one must closely watch the sign of price bubble and if such a symptom arises, one must activate the early warning mechanism.
Conclusion
This study has led to the following conclusions. First, as the theory suggested, the housing price spiral in Korea is attributable to excess demand and increasing cost of production, especially, land cost. However, the most significant finding is that the speculative demand is far more important than normal housing demand. In fact, the contribution of speculative demand to the determination of housing price is much more important than that of normal housing demand. The surge of speculative housing demand since 2000 has been largely attributable to the trend of declining interest rate, rapidly increasing money supply, and above all the government policy of economic recovery based on very liberal housing policy including the allowance of selling the pre-sale contract. Second, the findings do show that there are bubbles in housing price in Korea. However, the actual magnitude of bubbles varies widely depending upon the estimation methods used. By and large, the long-run equilibrium price approach produces the smallest amount of bubbles in comparison with the fundamental market value approach and the price-income ratio(PIR) approach. Third, contrary to what many might have thought, the seriousness of housing bubble in Korea is much less apparent than it was in Japan because of differences in basic market conditions, in particular much lower level of loan to value ratio(LTV) and a greater degree of housing shortage prevailing in Korea since 2000. To be more specific, it is unlikely that housing price might fall as drastically as it did in Japan, and even if housing price does fall, the low LTV ratio implies much less danger of loan delinquency and banks' insolvency These findings have interesting policy implications. First, the government should not repeat the policy conducive to speculation including the allowance of the sale of pre-sale contract and the politically motivated announcements of large housing construction projects, including new town projects. Such announcements have often created an environment suitable for housing speculation. Second, the policy of increasing capital gains as an anti-speculative measure has its limitation -27 -because low price elasticity of housing demand means forward shifting of the tax burden leading to housing price hike. The capital gains tax is of course needed not only for government's tax receipts but also for better income distribution; but it is not a suitable way of discouraging speculative activities, unless it imposes a very heavy burden on the seller of house. If it carries a very heavy burden, then the supply of housing has the risk of being frozen. The best way of fighting speculation and stabilizing housing price is to minimize the excess demand through the sustained increase of housing production on one hand, and, to cut down land cost through more aggressive land banking and well pre-planned land supply through better regional development planning on the other.
